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There are large spatial differences in unemployment within Ukraine. For example, it 
ranged from 0.15 percent for Illichivsk (Odesska obl) to more than 14 percent for Chernigivskiy 
rayon (Zaporizka obl.) in 2006. Regions within a country may have different sources and 
structure of unemployment (e.g., some regions may have a high natural rate of unemployment, 
while others may suffer from a recent cut in local labor demand) and need different kinds of 
regional policies. 
This paper aims at decomposing of regional unemployment rates in Ukraine and 
distinguishing areas with high natural, structural or demand-driven unemployment. Such 
decomposition helps targeting regions with policies designed for a specific type of 
unemployment.  
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NON-TECHNICAL SUMMARY 
Transition of Ukraine from a centrally planned economy to a market system has been 
accompanied by the significant changes in the labour market. Registered unemployment rate 
increased dramatically throughout the 1990s reaching around 4.3 percent by 1999. Thereafter, 
the national rate of unemployment has decreased. It was 2.4 percent in 2007.  
Despite a relatively low current rate of unemployment, a large variation is observed 
among the oblast and rayon regions of Ukraine. For example, it ranged from 0.15 percent for 
Illichivsk (Odesska obl) to more than 14 percent for Chernigivskiy rayon (Zaporizka obl.) in 
2006. Tracing the sources of this wide variation in the rates of unemployment indicates that 
some areas (e.g. Izyum (Harkivska obl.) suffer from recent closure of a major employer, while 
other areas (e.g. Demydivskiy rayon (Rivnenska oblast)) had relatively high unemployment rates 
for an extended period of time. Regions within a country may have different sources and 
structure of unemployment (e.g., some regions may have a high natural rate of unemployment, 
while others may suffer from a recent cut in local labor demand) and need different kinds of 
regional policies. 
This paper aims at decomposing of regional unemployment rates in Ukraine and 
distinguishing areas with high natural, structural or demand-driven unemployment. The natural 
(also called frictional) rate of unemployment includes wait and search unemployment. It may 
vary across the regions areas with relatively high rates that should be a target for policy 
intervention. The structural unemployment represents a response to change in industry and 
regional composition of labor supply and demand. Demand-driven unemployment exit when 
the overall demand of labor is low. As total spending and output fall in a country, unemployment 
rises everywhere.  
The research is based on statistical information for administrative oblasts, rayons and cities 
of oblast subordinate for years 2001 and 2006. 
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The use the results of regression-based decomposition allowed us to get and analyze the 
regional unemployment rate and distinguish areas with dominant types of unemployment. 
According to the findings the main kind of unemployment for the majority of the areas at oblast 
level as well at rayon level is natural unemployment. There are significant spatial differences in 
natural unemployment within Ukraine. In 2005 it was 2,6% in Ternopilska oblast while in Kiev 
it was zero or near zero (fitted value -2,9%). Much larger differences are observed at rayon level. 
In the same year the relative natural unemployment rate ranged from zero or near zero (fitted 
value -2,9%) in Odesa-city to 10,3% in Voloveckiy rayon (Zakarpatska oblast). 
The demand-deficient unemployment has the highest level in compare with other kinds of 
unemployment in 171 rayon territorial units and structural unemployment in 65 areas. 
Such decomposition helps targeting regions with policies designed for a specific type of 
unemployment. For example, in areas with high natural unemployment rate improving 
professional mobility, job matching, enabling job seekers to change profession or specializations 
would be more efficient than in areas with a low natural rate. Some of the potential strategies for 
reducing structural unemployment are educational subsidies, equal employment opportunity/ 
anti-discrimination laws, public service employment, direct wage subsidies or employment tax 
credits, layoff warnings, job training and re-training. Fiscal policy, monetary policy, supply-side 
policies, public service employment, wage subsidies as well as regional economic development 
policies  are ways to reduce demand-deficient unemployment and thus should target areas where 
this type of unemployment is the highest. 
Thus, the results of the research can help to improve policy making in a field of economic 
development and social protection.  
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1. Introduction: 
1.1  Policy context of the study 
The performance of the labour market, are often judged by the unemployment trends. 
Moreover, “Unemployment rate is one of the most widely used indicators when determining an 
area’s socio-economic well being” (Elhorst, 2003).  
In Ukraine, the high rates of unemployment have become an issue of great concern for 
policymakers and for society in general over the last 15 years. During the 1980s, the average rate 
of registered unemployment1 remained stable at around 0.3 percent of the working-age 
population.  
Transition of Ukraine from a centrally planned economy to a market system has been 
accompanied by the significant changes in the labour market. There disappeared shortages of 
labour and excess demand for labour which existed permanently under the centrally planned 
economy and there appeared open unemployment and excess supply in the labour market. 
Ukraine similar to other transition economies experienced an initial sharp contraction in 
output. According to official data, output declined sharply over the period 1990-1998, and 
pretransition level of GDP was not achieved again for many years. GDP was 207,7 billion 
Ukrainian Hryvnya (UAH, 1996 price level) or 111,6 billion US$ in 1990. By 1998 it had fallen 
drastically to 101,1 billion UAH or 41, 3 billion US$.(Rudenko, 2005) There were, in addition, 
dramatic structural changes in the economy. 
These two factors, a deep recession and fundamental structural change, had profound 
effects on the labour market.  Many pretransition characteristics of Ukrainian labour market – 
high participation rate, the lack of open unemployment, long tenures, and little wage 
differentiation – changed completely. 
                                                 
1  Registered unemployment rate calculated as ratio of the number of the unemployed to able-bodied population 
(from 16 to 55 years for women and from 16 to 60 years for men ) 
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Registered unemployment rate increased dramatically throughout the 1990s reaching 
around 4.3 percent by 1999 (Figure A.1 in Appendices). Thereafter, the national rate of 
unemployment has decreased. It was 2.4 percent in 2007.  
 Despite a relatively low current rate of unemployment, a large variation is observed 
among the regions of Ukraine. For example, registered unemployment rate ranged from 0,4 % in 
Kyiv to 5,3% in Ternopilska oblast in 2006 (Figure A.2). Differences were even more significant 
at rayon level: from 0.15 percent for Illichevsk (Odesska obl) to more than 14 percent for 
Chernigivskiy rayon (Zaporizka obl.) (see Figure A.3). Over the period of 2001-2006 the 
national rate of registered unemployment decreased by 0.9 percentage points or by 4.1 
percentage points according to the ILO-defined unemployment2 (Table 1). However, the trends 
were different for oblast and sub-oblast areas. 
 
 
2 Unemployment rate is defining  by ILO as percentage of unemployed in labor force (all persons aged 15, who 
during the reference period worked at least one hour for wage or salary or other remuneration as employees, 
entrepreneurs, members of cooperatives or contributing family workers). The unemployed all persons aged 15, who 
concurrently meet all three conditions of the ILO definitions for being classified as the un employed: have no work; 
are actively seeking a job; ready to take up a job within a fortnight. This rate is derived from LFS (Labor Force 
Survey), that is conducted in Ukraine every three months at oblast level. 
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               1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Registered unemployment  
Number of registered 
unemployed, thds. 126.9 351.1 637.1 1003.2 1174.5 1178.7 1063.2 1028.1 1024.2 975.5    891.9 784.5 673.1
Registered unemployment 
rate, % of working-age 
population 0.46 1.27 2.33 3.69 4.3 4.2        3.8 3.7 3.6 3.5 3.2 2.8 2.4
ILO-defined unemployment  
Number of unemployed, thds. 1437.0 1997.5 2330.1 2937.1 2698.8 2655.8 2455.0 2140.7 2008.0     1906.7 1600.8 1515.0 1417.6
Unemployment rate, % of labor 
force aged from 15 to 70 5.6 7.6 8.9 11.3 11.9 11.6 10.9 9.6 9.1     8.6 7.2 6.8 6.4
Employment  
Number of employed 
according to LFS, thds. 24125.1 24114.0 23755.5 22998.4 20048.2 20175.0 19971.5 20091.2 20163.3 20295.7    20680.0 20730.4 20904.7
Employment rate according  
to LFS, % of population  
aged from 15 to 70 64 64 64.5 62.8 54.9 55.8 55.4 56.0 56.2     56.7 57.7 57.9 58.7
Labor Force and Population  
Labor force, thds. 25562.1 26111.5 26085.6 25935.5 22747.0 22830.8 22426.5 22231.9 22171.3     22202.4 22280.8 22245.4 22322.3
Population, thds. 51297.1 50818.4 50370.8 49918.1 49429.8 48923.2 48457.1 48003.5 47622.4    47280.8 46929.5 46646.0 46372 
Table 1. Main labor market indicators in Ukraine, 1995–2007 
Source: Derzhkomstat (Ukraine’s State Committee of Statistics). 
 
 
 Figures A.5 and A.6 illustrate these differences. For example, unemployment rate dropped by 
3,2% for Zakarpatska oblast while it increased for Crimea Rebublic and Odeska oblast. As for 
rayon level it increased by 9,1% for Kryvoozerskiy rayon (Mykolaivska oblast) while it 
decreased by as much as 9 percentage points for city of Zhovti vodu (Dnipropetrovska oblast). 
Such differences in regional trends may be due to different sources and structure of 
unemployment (e.g., some regions may have a high natural rate of unemployment, while others 
may suffer from a recent cut in local employment) and need different kinds of regional policies 
to mitigate high unemployment.  
Detecting the primary sources of unemployment for regions of Ukraine and the 
predominant kind of unemployment will help to predict what kind of policies would have a 
higher effect on unemployment in a given areas. Thus, the results will improve targeting of 
economic development efforts of local and national government. Besides Ukraine, the proposed 
methodological approach is applicable for analysis of regional unemployment in other transition 
and developed countries. 
 
1.2 Statement of the research problem 
In a world characterized by the absence of adjustment costs and rigidities, one would 
expect the differences in unemployment rates across locations not to persist. Excess labour in 
one area should quickly disappear as workers move to areas with lower unemployment rates. 
However, evidence from Ukraine and other economies indicate quite an opposite trend: areas 
with high unemployment in 2000 continue to suffer high unemployment rates in 2006, while 
regions with low unemployment continue to enjoy lower rates (Evans and McCormick, 1994; 
Lazar, 1997; Martin 1997; Martin and Sunley 1999; Partridge, 2001; Overman and Puga, 2002). 
In this context, it is of vital importance to understand the forces which tend to shape the structure 
of unemployment and whether these forces are different among the regions. 
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1.3 Objectives of the study 
Despite the fact that unemployment rates vary across local labor markets, its analysis and 
mitigation is often considered only from a national perspective. Many macroeconomic studies 
have attempted to explain unemployment disparities across the countries (e. g., Beenstock, 1988; 
Layard et al., 1991; Bean, 1994; Malinvaud, 1994; OECD, 1994; Phelps, 1994; Scarpetta 1996). 
A geographical distribution of unemployment across sub-national regions remains less studied.  
Though large differences in unemployment rates between sub-national regions are 
acknowledged, it is only recently that researchers have begun to pay more attention to this issue. 
This limited literature (e.g., Molho, 1995; Taylor, J. and Bradley, S. 1997; López-Bazo et al., 
2005; Burda and Profit, 1996; Overman and Puga, 2002; Niebuhr, 2003) points to the existence 
of a spatial dependence in unemployment rates, but the mechanisms that cause such a pattern and 
structure of unemployment  have not been clearly identified. 
Even the textbooks on regional economics do not pay much attention to regional 
unemployment differences focusing on the measurement of unemployment; the unemployment-
vacancy relationship, etc. However, Elhorst (2003) highlights at least three reasons why 
unemployment should be considered from a regional perspective: the magnitude of regional 
differences within a country is much larger than across the countries; the absence of explanations 
for the existence of regional unemployment disparities in macroeconomics; and the inefficiency 
created by such disparities in the economy as a whole.  
This paper aims at decomposing of regional unemployment rates in Ukrainian into the 
natural, structural and demand-driven components, distinguishing areas with high natural, 
structural or demand-driven unemployment, and designing recommendations for application of 
various unemployment targeted policies. The paper sheds some light on patterns of 
unemployment distribution in Ukraine and furthers previous studies that examine the causes 
underlying regional unemployment disparities (e.g., Elhort, 1995, 2003, Partridge and Rickman, 
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1995, 1997; Taylor and Bradlay, 1997; Rodriguez-Pose, 1998; Enrique López-Bazo and Tomás 
Del Barrio, 2005). 
1.4 Data base 
The research is based on statistical information for administrative oblasts, rayons and cities 
of oblast subordinate for years 2001 and 2006. The primary data comes from the Statistical 
Bulletin: Regions of Ukraine – Economic and Social Conditions (DerjComStat, various issues) 
and from regional statistic committees as well as regional employment centers.  
We calculated registered unemployment rate by ourselves because DerjComStat changed 
the accounting method for unemployment during last years. The registered unemployment has 
been calculated as a ratio of number of unemployed to able-bodied population (from 16 to 55 
years for women and from 16 to 60 years for men).  
We use data at the level of rayons and cities of oblast subordinate and in some cases, using 
GIS software (MapInfo, ArcView), aggregate them for aggregated geographic units (rayon and 
cities of oblast subordinate with common employment agencies). Also, the digital maps and 
adjacency matrices are modified accordingly.   
Our analysis of patterns of unemployment distribution at oblast level is based upon the data 
concerning oblast regions.  
 The project has also utilized a dataset on the universe of Ukrainian firms collected at 
EERC over the last years which let us to calculate the indices of change in employment structure.  
 Table 2 and tables A.1 and A.2 reports the descriptive statistics of our key variables for 
each point in time for both levels of consideration.  
 
2. Review of literature/conceptual framework 
The heterogeneity in the spatial distribution of unemployment can be seen as a 
disequilibrium phenomenon as defined in Marston (1985). A second explanation is related to a 
steady-state relationship in unemployment rates across regions which exist as a function of their 
endowment of certain factors such as natural amenities (Hall, 1972; Rosen, 1974). These 
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endowments differ from one region to another, affecting the spatial distribution of 
unemployment. 
There is a wide variety of factors which have an impact on unemployment level and its 
structure. A region faces a more stubborn unemployment problem if its natural population growth 
rate exceeds its employment growth rate, which typically occurs in depressed regions with high 
birth rates (e.g., Olsen, 1994; Burridge and Gordon, 1981; Layard et al., 1991 (p. 306); Vedder 
and Gallaway, 1996; Groenewold, 1997). However, the variations in the birth rate have no 
immediate effect on the labor force in a short run. 
Some studies on regional unemployment have also investigated that an age structure of the 
population affects the regional unemployment rate. These studies mostly find that regions with a 
relatively young population tend to suffer from the higher rates (e.g., Hofler and Murphy, 1989; 
Johnson and Kneebone 1991; Elhorst, 1995; Molho, 1995; Partridge and Rickman, 1995). Youths 
always have higher unemployment rates than adults. Thus age structure affects natural 
unemployment in differences across the regions. 
According to conventional economic theory, particularly minimum wages theory, the 
relationship between the regional unemployment rate and wages is negative. A rise in the 
minimum wage leads competitive employers to cut employment (George J. Stigler, 1946). While 
most studies, which investigated the relationship, confirm this statement (Burridge and Gordon, 
1981; Murphy, 1985; Hyclak and Johnes, 1987; Hofler and Murphy, 1989; Blackaby and 
Manning 1992; Partridge and Rickman, 1995, 1997; Gripaios and Wiseman, 1996), some studies 
find an opposite evidence. Analyses of the 1990-1991 increases in the federal minimum wage 
(Lawrence F. Katz and Krueger, 1992; Card, 1992) find no adverse employment impact. Studying 
the impact of the rise in New Jersey’s minimum wage on employment at fast food restaurants the 
researchers found that the increase in the minimum wage increased employment (Card and 
Krueger 1994).  
The effect of employment growth on the unemployment rate is negative almost by 
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definition (Fleisher and Rhodes, 1976; Van der Veen and Evers, 1983; Summers, 1986; Hyclak, 
1996). 
It is not difficult to find a close relationship between the regional unemployment rate and 
the level of regional GRP per capita (European Commission, 1996, p. 100). A positive 
relationship between real GDP growth and employment growth is a robust result in the cross 
country studies reviewed by Borland and McDonald (2000). Macroeconomic policies to achieve 
the real GRP growth are important for the job creation and for the reduction in natural 
unemployment.  
One of the main exogenous causes of regional unemployment disparities is the location of 
declining or growing industries in a particular region. The declining ones are usually associated 
with higher unemployment rates, while the growing industries are associated with the lower rates. 
Though it should be noted that employment shares in agriculture, manufacturing, market services 
and public services are highly uncertain and may also vary with the time period for which the 
analysis is undertaken. Often, an employment growth in services could be insufficient to offset the 
loss of jobs in agriculture and manufacturing (see OECD, 1992, p. 219). The industry mix does 
matter, however not by employment shares, but by indices of sectoral shifts and diversity. Lilien 
(1982) suggests that frictions associated with the reallocation of labor across sectors of the 
economy accounted for as much as half of all fluctuations in unemployment.  
Some researchers explain regional differences in unemployment in Central and Eastern 
European Countries mostly with structural change in heavy industry and mining: “Change in 
industry structure and unemployment indeed appear to be positively correlated”( Jerald Alan 
Schiff, 2006, p. 44). 
Sectoral shocks lead to permanent reallocations of labor, and imply long spells of 
unemployment. Displaced workers have to move to other sectors. Workers who have to find jobs 
in other sectors will tend to stay unemployed for longer periods than those who can stay within 
the same sector. The flow of workers out of the old jobs into the new ones is not seamless. The 
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period of transition between jobs depends on many factors.  
Sectoral shifts explain a significant proportion of the variation in the unemployment rate 
in general and structural and demand-driven unemployment in particular. 
It is natural to think that agglomeration economy has significant effects on 
unemployment. As early as 1890, Alfred Marshall described how national economic success 
depends on the development of localized concentrations of industrial specialization. He argued 
that Britain’s economic growth and leadership during the 19th century was founded on the 
development of several examples of localized industries (Marshall, 1920). A “new economic 
geography” model provides an analytical framework for examining firm location decisions 
(Fujita, 1999). Unemployment is decreasing in agglomeration. This is consistent with empirical 
evidence. Studies by Henderson et al. (1995) show that city diversity is important for 
employment growth in the cities. That is, cities that have a diverse set of industries tend to have 
higher growth in employment.  
The theory of “new economic geography” predicts that economic integration will produce 
significant changes in the spatial employment pattern, and, for example, in the European context, 
this is likely to take the form of an increasing agglomeration of employment. This could take the 
form of agglomerations of specific activities – i.e. sector-specific industrial clusters – or, if there 
are significant cross-sector linkages, agglomerations of overall employment (e. g., Overman and 
Puga, 2002). 
The other factors that have impact on the regional unemployment are social security 
system and human capital of the labor force. Availability and generosity of the social security 
system in general and of the unemployment insurance benefit system in particular, is assumed to 
have a positive relationship with the unemployment rate. However, if the difference between 
labor and benefit income is small or negative, workers will voluntary become unemployed, will 
have minimal incentive for job search and improving skills, and may drop out of the labor 
market altogether. Benefit payments usually do not take into account regional variation in wage 
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and price levels, hence, these effects may be especially strong in distressed regions, and 
differences in unemployment and participation rates may persist (Schiff, 2006). 
Regions with a low level of human capital may get caught in a low-skill poverty trap, from 
which it may be extremely difficult to escape. Depressed regions with higher-than-average 
unemployment rates provide no motive for outward migration for the lower educated, as they are 
relatively uncompetitive on other regional labor markets. 
The factor of limited mobility may influence the natural unemployment in a region. 
Movement of workers and jobs can help decrease differences in regional labor markets. But 
limited transferability, high transportation cost, housing market imperfections may slow the 
equalizing process. For example, in the countries of transition economy housing and mortgage 
markets are underdeveloped and housing cost are significantly higher in urban center.  
Housing policies can play a key role in limiting workers’ mobility, while the failure to 
provide decent transportation infrastructure may limit the ability of high-unemployment regions 
to attract capital (Schiff, 2006). 
All the factors mentioned above have an influence on regional unemployment rate but 
their importance for a particular region may be different. To study this differences we follow 
McConnell (2003) and decompose the observed unemployment rate (Uit ) in region i in year t 
into natural (Un), structural (Us) and demand-driven unemployment (Ud):  
 
Uit=Uni+Usit+Udit  (1) 
 
The natural (also called frictional) rate of unemployment includes wait and search 
unemployment. It arises because of the incessant movement of people between regions and jobs 
or through different stages of the life cycle. Even if economy were at full employment, there 
would always be some turnover as, for example, students search for jobs when they graduate 
from school. Because frictionally unemployed workers are often moving between jobs, or 
looking for better jobs, it is often though that they are voluntary unemployed.  
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Natural unemployment may vary across the regions. This variation is related to the 
differences in productivity and opportunity cost for local residents (e.g., Blanchard and Katz, 
1997; Elhorst, 2003). For example, residents of rural areas may have an income from household 
production which increases an opportunity cost of out-of-farm employment. This higher cost 
may explain a higher natural rate of unemployment in rural areas. While the natural rate may 
fluctuate over time the regional differentials tend to persist (Gray, 2004). Even within rural and 
urban areas we may observe a variation in the natural rates. The results will allow distinguishing 
rural and urban areas with relatively high rates that should be a target for policy intervention.  
The structural unemployment represents a response to change in industry and regional 
composition of labor supply and demand. Structural unemployment signifies a mismatch 
between the supply of and demand of workers. Mismatches can occur because the demand for 
one kind of labor is rising while the demand for another kind is falling, and supplies do not 
quickly adjust. Structural imbalance across occupations or regions is often seen when certain 
sectors grow while others decline.  
 Finally, demand-driven unemployment is caused by recent shocks to the local labor 
demand and persists for several years (Blanchard and Katz, 1992). The unemployment returns to 
its natural rate as wages and a stock of labor (through migration and commuting) respond to the 
shock. A labor migration is a short-run reaction to the employment shocks. It returns the regional 
unemployment to its natural (average) rate in a long-run  (Goetz, 1999; Blanchard, et al, 1992). 
Partridge and Rickman (1997) found that the shocks affect also neighboring areas through the 
labor mobility, supply and demand linkages.  
 
3. Model specification and estimation results 
3.1 Formalization of the problem 
Equation 2 illustrates the “decomposition” of the regional unemployment into three above 
mentioned types. 
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To study the distribution and structure of unemployment the following model will be 
estimated: 
 
itit21-it3it2it1
N
2k k
t
it e∆Xnβ∆Xβ∆XβRβδD1
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U +++++=− ∑ =   (2) 
 
where ( 1
U
U
t
it − ) is a ratio of regional to national rate of unemployment. The spatial distribution 
of this ratio is shown in Figure A.7 (oblast level) and Figure A.8 (rayon level) . Subtraction of 
one forces this variable to have a zero-mean that simplifies further analysis. Normalization by 
the national rate serves two purposes. First, it controls for the national trend including the 
variations in the trend caused by the changes in measurement procedure. Second, it allows 
controlling for the natural rate of unemployment by regions’ dummy variables (D) since it is the 
relative rate of unemployment that doesn’t change over time (Grey, 2004). A joint significance 
of the regional dummies provides an evidence for the difference in natural rates.  
A measure of the restructuring R of regional employment is included to estimate the 
degree of structural unemployment. The restructuring index is computed as a sum of absolute 
differences among the shares of employment by sector (s) between years t and t’, divided by two 
(3). The index represents a share of employment that needs to be redistributed to get the original 
structure of regional economy. 
 
|ss t'ti,itit |2
1R −−= ∑   (3) 
 
The last group of variables in equation (2) will be included into the model to estimate the 
scale of the demand-driven unemployment. The first term in the group ( ) is a change in total 
employment between years t and t-1, the second is a change between years t-1 and t-2. 
represents a change in total employment in the neighboring regions. The heteroskedasticity 
robust estimation was used. It should be noted here that there is a difference between the sources 
∆X
∆Xn
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of the unemployment data (the dependent variable) and the employment data (the independent 
variable for demand-driven unemployment). Employment and unemployment variables come 
from different sources and are measured in different ways. The employment statistics is collected 
by statistical committees based on the employer’s reports. The statistics of registered 
unemployment is reported by regional employment centers. Moreover, the employment is 
reported by the place of work while the unemployment is reported by the place of residence 
(which may be different). 
The estimation results will have the following interpretation. The estimation coefficients 
or the regional dummies will indicate the relative natural unemployment rate in regions. Values 
of the dummies that are below zero indicate that such regions have a relatively low natural 
unemployment rate. Regions with the highest values of these coefficients should be the target of 
policies mitigating the natural rate (e.g. economic development policies).  
The use of the rest of the estimation coefficients is more technical. First, the significance 
at the estimated parameters should be carefully analyzed in order to find an appropriate structure 
of the decomposition model. In alternative specification, further lags of the restructuring and 
employment change variables are included.  
The estimated coefficients on these variables indicate how the respective changes on the 
regional labor markets translate into the regional unemployment rates. 
It is also expected that the larger is the unit of analysis (rayon vs. aggregate area vs. labor 
vs. market vs. oblast) the smaller will be the effect of the shocks coming from the neighboring 
regions. 
Second, on order to translate the estimation results into policy recommendations, 
structural and demand-driven unemployment has to be predicted. It is done by multiplying the 
estimated coefficients by the value of the appropriate controls. The result will be the relative 
values of natural, structural and demand-driven unemployment for lack region. Comparison 
across these three types will allow to judge about their relative importance.  
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The study focuses on a short-run structure of the regional unemployment and uses annual 
data for that purpose (years 2001, 2002, 2003, 2004, 2005, and 2006). Table 2 and tables A.1, 
A.2 provide descriptive statistics for variables used in the model for different levels of 
aggregation.. 
 
Table 2 Descriptive statistics (oblast level, based on oblast level data set) 
 
Variable N. Obs Mean Std. Dev. Min Max 
 
Unemployment rate, standardized value 
Years 
2000 27 0.042 0.017 0.008 0.078 
2001 27 0.036 0.014 0.007 0.067 
2002 27 0.037 0.014 0.006 0.067 
2003 27 0.035 0.013 0.004 0.065 
2004 27 0.035 0.015 0.004 0.075 
2005 27 0.032 0.013 0.004 0.066 
2006 27 0.027 0.011 0.004 0.053 
 
Employment, thds. persons 
Years 
2000 27 506.6 295.7 84 1477 
2001 27 478.9 287.7 81 1410 
2002 27 453.2 281.0 78 1350 
2003 27 433.8 278.2 77 1312 
2004 27 419.3 276.4 76 1287 
2005 27 421.8 285.7 77 1290 
2006 27 423.4 294. 5 77 1292 
 
Ratio of regional to national rate of unemployment 
Years 
2000 27 0.997 0.410 0.190 1.857 
2001 27 0.957 0.365 0.184 1.763 
2002 27 1.006 0.372 0.162 1.811 
2003 27 0.984 0.372 0.111 1.806 
2004 27 1.006 0.415 0.114 2.143 
2005 27 0.990 0.414 0.125 2.063 
2006 27 0.974 0.401 0.143 1.893 
 
Restructuring index 
Years 
2000-1999 27 0.048 0.039 0.008 0.165 
2001-2000 27 0.037 0.022 0.008 0.085 
2002-2001 27 0.028 0.015 0.008 0.062 
2003-2002 27 0.031 0.019 0.015 0.111 
2004-2003 27 0.024 0.010 0.011 0.056 
2005-2004 27 0.027 0.009 0.011 0.057 
 
Change in total employment between years 
Years 
 19
2000-1999 27 -0.056 0.017 -0.101 -0.019 
2001-2000 27 -0.056 0.024 -0.108 0.012 
2002-2001 27 -0.055 0.025 -0.128 0 
2003-2002 27 -0.045 0.026 -0.100 0.012 
2004-2003 27 -0.035 0.022 -0.079 0.021 
2005-2004 27 0.004 0.027 -0.036 0.092 
2006-2005 27  0.001 0.025 -0.047 0.074 
Change in total employment between years-1 
Years 
1999-1998 27 -0.043 0.012 -0.065 -0.013 
2000-1999 27 -0.056 0.017 -0.101 -0.019 
2001-2000 27 -0.056 0.024 -0.108 0.012 
2002-2001 27 -0.055 0.025 -0.128 0 
2003-2002 27 -0.044 0.026 -0.100 0.012 
2004-2003 27 -0.035 0.022 -0.079 0.021 
2005-2004 27 0.004 0.027 -0.036 0.092 
 
Change in total employment in neighboring regions 
Years 
2000-1999 27 -0.058 0.010 -0.092 -0.042 
2001-2000 27 -0.059 0.014 -0.087 -0.040 
2002-2001 27 -0.058 0.015 -0.090 -0.042 
2003-2002 27 -0.049 0.016 -0.086 -0.026 
2004-2003 27 -0.037 0.011 -0.061 -0.021 
2005-2004 27 0.003 0.010 -0.017 0.023 
2006-2005 27 -0.001 0.011 -0.020 0.018 
 
Two levels of spatial aggregation are considered for the current analysis. We consider 
major administrative units of Ukraine (oblasts). There are 25 of them and 2 cities of national 
subordination (Kyiv and Sevastopol). The average population of oblast is around 1728 thousand 
people. An advantage of this unit of observation is that almost entire population of oblast lives 
and works within the oblast. However, there are fewer observations, they are less homogeneous 
and include several local labor markets within its boundaries. 
As an alternative we also take the lowest level of the aggregation. It is a district (rayon) 
level. There are 514 rural rayon and 153 cities of oblast or national subordination in Ukraine. 
With average population 43 and 127 thousand people respectively. We aggregated some rayons 
and cities of oblasts subordination, which have the common employment centers and the same 
statistics data. After the aggregation we have 606 geographical units. 
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Advantages of this level are that the observations on this level are more homogeneous 
than the more aggregated ones, and there is a larger number of the observations that makes the 
estimation more precise. But these units are smaller than the local labor markets. Disadvantages 
are related to the data collection procedure (e. g. some variables are recorded by the place of 
residence while others by the place of work, that is no the same for this level of aggregations).  
It is difficult to overcome the limitations of both above mentioned levels of aggregation 
and consider some intermediate levels of geographic aggregation. We don't have any Micro-data 
that identifies the labor market areas in which individuals live and work. For example the way of 
approximation for the labor market areas, which is widely used in the USA, is identifying 
commuting zones. This delineation is based on data from the Census. County to county flows of 
commuters are analyzed with hierarchical cluster algorithm. The results of cluster analysis are 
used to identify commuting zone (i.e., groups of counties with strong commuting ties). 
Unfortunately data from the Ukrainian Censuses does not provide journey-to-work information.  
 
 3.2 Estimation results 
Over the period of 2001-2006 the rate of registered unemployment decreased from 3,6 to 
2,7 for Ukraine(see Figure A.1). However, we observe a wide range of unemployment outcomes 
across the regions. At the oblast level, unemployment rate ranged from 0.4 percent for Kyiv to 
5,3 percent for Ternopilska oblast in 2006 (Table 3 and Figure A.2). Over the period of 2000-
2006 the rate of unemployment dropped by more than 3 percentage points for some areas 
(Zakarpatska, Zhytomyrska, Kyivska, Lvivska oblasts), while it increased for Crimea Republic 
and Odeska oblast. It did not change in Cherkaska oblast and   Hmelnitska oblast (see Figure 
A.5).  
Table 3. Registered unemployment rate in Ukrainian oblast regions. 
Name of oblasts 2000 2001 2002 2003 2004 2005 2006 
Crimea Republic 2,2 2,3 3,5 3,4 3,4 2,9 2,4 
Vinnitska 4,1 4,2 3,7 3,2 4,3 4,3 3,8 
Volynska 5,8 5,6 4,2 4,5 4,4 4,0 3,1 
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Dnipropetrovska 4,3 3,7 3,8 3,5 3,0 2,4 1,9 
Donetcka 3,4 2,6 2,7 2,5 2,3 1,9 1,6 
Zhytomyrska 7,8 5,2 4,4 4,9 5,0 4,3 3,7 
Zakarpatska 6,0 5,0 5,4 4,4 3,8 3,4 2,8 
Zaporizka 3,4 3,4 3,4 3,3 3,2 3,0 2,7 
Ivano-Frankivska 5,7 4,8 4,7 4,2 4,3 4,1 3,5 
Kyivska 5,1 4,2 3,8 3,0 2,8 2,5 2,1 
Kirovogradska 5,0 4,2 4,8 5,4 5,0 4,6 4,0 
Luganska 3,9 3,2 3,2 2,9 2,5 2,3 2,2 
Lvivska 6,0 4,1 4,0 3,9 4,0 3,4 2,7 
Mykolaivska 3,8 3,3 3,3 3,7 3,8 4,2 3,4 
Odeska 1,1 1,3 1,9 2,1 2,1 2,1 2,0 
Poltavska 5,2 4,9 4,6 4,2 4,4 4,4 4,1 
Rivnenska 6,9 6,7 6,5 5,5 5,9 5,2 4,7 
Sumska 6,3 5,2 4,6 4,2 4,2 4,0 3,6 
Ternopilska 6,8 6,3 6,7 6,5 7,5 6,6 5,3 
Kharkivska 3,5 3,2 3,2 3,0 3,0 2,6 2,4 
Hersonska 3,7 4,2 6,1 5,8 5,0 4,0 3,3 
Hmelnutcka 3,7 3,6 3,3 3,5 4,0 3,7 3,7 
Cherkaska 4,4 4,2 4,8 5,5 5,7 5,2 4,4 
Chernivetcka 4,2 4,4 6,4 5,7 6,0 4,9 3,7 
Chernigivska 5,7 4,4 4,2 4,1 3,9 3,8 3,4 
Kyiv 0,8 0,7 0,6 0,4 0,4 0,4 0,4 
Sevastopo 0,8 0,8 0,8 0,8 0,8 0,8 0,6 
Ukraine 4,1 3,6 3,7 3,5 3,5 3,1 2,7 
 
 
 As for rayon level the rate dropped by more than 8 percentage points for some areas 
(Zhovty Vody city, Dnipropetrivska obl.), while it increased by as much as 9 percentage points 
for Kryvoozerskiy rayon (Mykolaiv obl.).  
Unemployment rate in Ukraine has also been highly interdependent across the space. 
Spatial autocorrelation has been equal to 0.63 in 2005, meaning that the rate was similar across 
the neighboring rayons (see Figure A.3 and Figure A.4). As we can see from the map the 
bordering rayons often have similar indexes of unemployment. Sometimes they have common 
borders but belong to the different regions or oblast. For example Savranskiy and Lyubashivskiy 
rayons of Odeska oblast and Kryvozerskiy as well as Vradiivskiy rayon of Mykolaivska oblast 
demonstrate equally high unemployment rate. It should be noted that all of them are situated at 
the periphery of their oblasts. The majority of the oblasts have such a peculiarity, namely, higher 
unemployment rate at the periphery. One more peculiarity is the higher unemployment rate in the 
rural rayons in comparison with the oblast significant cities. The cities of oblast subordination 
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tend to have larger decrease in unemployment than rural areas (e. g., 1,5% is an average 
decrease in unemployment rate for the cities vs is 0,1%. for rural  rayons). 
 The results of the regression-based decomposition model (2) are reported in Table 4 and 
5 for oblasts levels and in Table 6 for rayons and aggregated areas (rayons and cities of oblast 
subordinate with common employment centres). . The results presented in table 4 have been 
obtained using rayon level data set, exactly the same that we used for rayon level estimation.  In 
order to check robustness of results we have estimated the same model, using the data set for 
oblast level which is more complete (Table 5). According to the findings the structural changes 
are not important for the oblast level unemployment in contrast to rayon level analysis. More 
important for the oblast level is demand-driven unemployment as deviation from the natural rate. 
 
Table 4. Regression results for oblast level (based on rayon level data set) 
Number of obs = 126 
F( 29,    96) =  247.95 
Prob > F =  0.0000 
R-squared =  0.9290 
Root MSE =   .1184 
 
  
  Robust     
depend_var  Coef. Std. Err. t P>t [95% Conf. Interval] 
       
restr_ind .1773524 .6433064 0.28 0.783 -1.099601 1.454306 
ch_empl 1.127134 .9477612 1.19 0.237 -.7541573 3.008425 
ch_empl_l1 -1.397463 .7206719 -1.94 0.055 -2.827986 .0330592 
ch_neempl -.4980825 .8488636 -0.59 0.559 -2.183063 1.186898 
_cons -.119115 .0384893 -3.09 0.003 -.1955157 -.0427143 
 
Table 5. Regression results for oblast level  (based on oblast level data set) 
Number of obs =     162 
F( 30,   131) =  168.36 
Prob > F      =  0.0000 
R-squared     =  0.8886 
Root MSE      =  .14283 
 
 
 
  Robust     
depend_var  Coef. Std. Err. t P>t [95% Conf. Interval] 
       
restr_ind -.079304 .5500458 -0.14 0.886 -1.167426 1.008818 
ch_empl .4064787 1.033772 0.39 0.695 -1.638569 2.451527 
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ch_empl_l1 -2.062541 .9023966 -2.29 0.024 -3.847697 -.2773853 
ch_neempl .3110015 1.094047 0.28 0.777 -1.853284 2.475287 
cons -.2465034 .0839973 -2.93 0.004 -.4126701 -.0803367 
 
Table 6. Regression results for rayon and aggregated areas level 
Number of obs = 2818 
F(579,  2238) = 114.32 
Prob > F = 0.0000 
R-squared = 0.8962 
Root MSE = 0.29077 
 
 
  Robust     
depend_var  Coef. Std. Err. t P>t [95% Conf. Interval] 
       
restr_ind .2518427 .1006406 2.50 0.012 .054484 .4492014 
ch_empl -.6495413 .1467529 -4.43 0.000 -.9373274 -.3617553 
ch_empl_l1 -1.121518 .1671574 -6.71 0.000 -1.449318 -.7937183 
ch_neempl .609184 .1580675 3.85 0.000 .2992098 .9191583 
_cons -.6848649 .0164552 -41.62 0.000 -.7171338 -.6525959 
 
The use the results of regression-based decomposition allows us to get and analyze the 
regional unemployment rate. In order to do that we rewrite the Equation 2 in a following way: 
1)e∆Xnβ∆Xβ∆XβRβδD(UU itit41-it3it2it1
N
2k ktit
++++++= ∑ =                              (4) 
 And then: 
tittit4t1-it3tit2tit1t
N
2k ktit
UeU∆XnβU∆XβU∆XβURβUδDUU ++++++= ∑ =             (5) 
Regression-based decomposition provides us with the values of parameters δi, β1, β2, β3, 
β4. When we multiply the estimated parameters by the corresponding values for the rayons and 
according to the equation  (4) by the national rate of unemployment  we receive the values 
relating to different types of unemployment. The relative natural unemployment rate in regions is 
indicated with the estimation coefficients or the regional dummies.  
For example, Rivnenska oblast in 2005 had the following values: 1,9 for natural 
unemployment, 0,018 for structural unemployment and 0,21 for demand-driven unemployment. 
The sum of them is 2,13. When according to the equation we add the value of national rate for 
year 2005 (3,2%) to it, we will have the predicted rate of unemployment for this rayon for this 
year. It is 5,3. This area had the registered unemployment rate of 5,2% in the year 2005. 
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Consequently the error is 0,1. Comparing these values we can identify the one with the largest 
value. That would lead to a conclusion that this area should be targeted with the special policy. 
Some of the potential strategies for reducing natural unemployment are transportation or 
communication infrastructure improvement, improving professional mobility, job matching, 
enabling job seekers to change profession or specialization. 
Lviv oblast in 2005 had the following values: 0,07 for natural unemployment, 0,01 for 
structural unemployment and 0,16 for demand-driven unemployment. The sum of them and 
national rate for this year will give the predicted rate of unemployment for this area. It is 3,44%. 
This area had the registered unemployment rate of 3,34% in the year 2005. Consequently the 
error is 0, 1.  
  For Lviv region the demand-driven unemployment has the largest value. Public service 
employment, wage subsidies as well as regional economic development policies (e.g., business 
incubators, expansion subsidies) are ways to reduce demand-driven unemployment and 
unemployment in general in this territory. 
The dominant kind of unemployment for the majority of the areas at oblast level as well 
at rayon level is natural unemployment (Figure A.9). There are significant spatial differences in 
natural unemployment within Ukraine. In 2005 it was 2,6% in Ternopilska oblast while in Kiev 
it was zero or near zero (fitted value -2,9%) (Figure A.10). Much larger differences are observed 
at rayon level. In the same year the relative natural unemployment rate ranged from from zero or 
near zero (fitted value -2,9%) in Odesa-city to 10,3% in Voloveckiy rayon (Zakarpatska oblast) 
(Figure A.11). The range of this indicator was even more significant in year 2001 – from (-3,5%) 
to 12,1%.  
Twelve oblasts have negative value of the natural unemployment rate. Negative value 
means that a region has a relatively low natural unemployment rate. The number of rayon level 
regions with values below zero was 207 in 2005. The quantity of the rayons regions with the 
highest values of the indicator of natural unemployment rate (more than 5%) is 50. They should 
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be targeted of policies mitigating the natural rate. Areas with high level of natural unemployment 
tend to be geographically concentrated. They are mostly located in rural areas situated at the 
periphery of their oblasts. It may be politically viable as well as more efficient for these areas to 
implement common policies to mitigate unemployment in spite of belonging to different 
administrative oblasts and provide larger mobility of workers within the immediate 
neighborhood. 
The paper suggests that the national and regional governments may need to consider 
policy measures to help specific regions pull out of high natural unemployment traps. One 
approach which could be applied to the regions with high level of natural unemployment is to 
remove constraints on labor mobility, by providing better information on job opportunities 
nationwide and/or addressing housing market distortions. However, it should be noted that 
simply easing labor mobility is likely to affect primarily the better-skilled, potentially leaving 
high-unemployment regions further disadvantaged with respect to investment and job creation. 
Thus, such an approach would need to go hand in hand with efforts to bring jobs to the regions 
with high level of natural unemployment. 
The highest level of the indicator for the demand-driven unemployment is in Vinnucka 
oblast 0, 33%. It is even more than natural unemployment rate in this region. Relatively high 
levels of demand-driven unemployment are demonstrated by other oblast region, whose center 
are not very large cities (200-300 thousand people) (Figure A.12). They could not manage with 
the situation at their labor market after closing large enterprises. 
 As for rayon level the indicator of demand-deficient in unemployment varied from (-
0,64%) in Saky-city (Crimea Republic) to 1,1% in Barvinkivskiy rayon in Harkiv region (see 
Figure A.13). In 2001 it ranged from (-2,25%) to 1,6%. The areas with negative values have 
positive trend – the increase of number of employed has decreased the unemployment. The 
demand-deficient unemployment has the highest level in compare with other kinds of 
unemployment in 171 areas. The old industrial regions and some rural areas, which had 
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manufacturing enterprises that than were been closed, have the more significant values of this 
kind of unemployment.  
The rate of structural unemployment ranged from 0,8% (Rzhyschiv in Kyiv oblast) to 
0,002% (Slavutych in Kyiv oblast). Figure A.14 illustrates these differences. For 65 territorial 
units it is the main kind of unemployment. Structural unemployment is more typical for the labor 
market of large cites and their adjacent areas. 
The areas with high positive of structural or demand-deficient unemployment should be 
targeted with the special policies. Properly designed job training and retraining in the regions 
with high structural unemployment could potentially make a high-unemployment region more 
attractive to investors, helping to pull the region out of its high-unemployment equilibrium. 
Though the public works usually involve low-paid, unskilled jobs with little long-term potential 
and don’t strengthen worker motivation but in combining with training may be more successful 
in the regions with high level of demand-driven unemployment and may cut unemployment directly. 
There is ample scope for public service, social and physical infrastructural improvements in 
Ukraine. Besides that provision of basic infrastructure could be critical in attracting investment 
and lifting a region out of high-unemployment equilibrium. Putting emphasis on developing 
transport infrastructure to link problem regions more tightly with foreign and domestic markets 
should be priority. 
 
4. Conclusions 
Over the period of 2001-2006 the rate of unemployment decreased from 3,6 to 2,7 for 
Ukraine. However, we observe a wide range of unemployment outcomes across the areas. The 
rate dropped by more than 8 percentage points for some areas (Zhovty Vody city, 
Dnipropetrivska obl.), while it increased by as much as 9 percentage points for Kryvoozerskiy 
rayon (Mykolaiv obl.). Such differences in regional trends may be due to different sources and 
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structure of unemployment and need different kinds of regional policies to mitigate high 
unemployment.  
The observed rates of unemployment have been decomposed into the natural, structural and 
demand-driven components for each oblast as well as rayon region. The findings of the research 
show differences in unemployment structure between Ukrainian regions.  
The dominant kind of unemployment for the majority of the areas at oblast level as well as 
at rayon level is natural unemployment. There are significant spatial differences in natural 
unemployment within Ukraine.  
In 2005 it was 2,6% in Ternopilska oblast while in Kiev it was zero or near zero (fitted 
value -2,9%). Much larger differences are observed at rayon level. In the same year the relative 
natural unemployment rate ranged from zero or near zero (fitted value -2,9%) in Odesa-city to 
10,3% in Voloveckiy rayon (Zakarpatska oblast). 
  According to the findings the structural changes are not important for the oblast 
level unemployment though the structural unemployment is the main kind of unemployment for 
65 rayon territorial units. More important for the oblast level is demand-driven unemployment as 
deviation from the natural rate. Relatively high levels of demand-driven unemployment are 
demonstrated by oblast regions, whose center are not very large cities (200-300 thousand 
people). For example, in Vinnytcka oblast demand-driven unemployment is even higher than 
natural unemployment rate. It constitutes 0.33%. As for rayon level of analysis the demand-
driven unemployment has the highest level in compare with other kinds of unemployment in 171 
rayons and cities of oblast subordinate. 
The paper suggests that the national and regional governments may need to consider 
policy measures to help specific regions pull out of high natural unemployment traps. The areas 
with high positive of structural or demand-driven unemployment should be targeted with the 
special policies. 
  According to Taylor (1996), reducing regional unemployment disparities will lead to 
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higher national output and lower inflationary pressure. Furthermore, reducing these disparities 
produces substantial social benefits. 
Appendices 
 
Table A.1 Descriptive statistics  (rayons and aggregated areas level  ) 
 
Variable N. Obs Mean Std. Dev. Min Max 
 
Unemployment rate, normalized  value 
Years 
2001 527 0.038 0.026 0.004 0.189 
2002 564 0.038 0.029 0.003 0.180 
2003 576 0.037 0.029 0.004 0.177 
2004 576 0.037 0.030 0.003 0.155 
2005 576 0.033 0.028 0.003 0.153 
2006 564 0.028 0.025 0.002 0.143 
Note: The data on unemployment rate for 2000 (for all districts and cities of regional subordinate) and for 
some districts and cities of regional subordinate for 2001-2006 have not been calculated because the data of 
the number of able-bodied population (from 16 to 55 years for women and from 16 to 60 years for men ) 
  are not available for them. 
 
Employment, thds. persons 
Years 
2000 606 22.6 51.4 1.1 845.8 
2001 606 21.3 51.2 0.9 856.3 
2002 606 20.1 50.5 1.0 855.8 
2003 606 19.3 50.8 1.1 865.9 
2004 606 18.6 51.3 1.0 884.4 
2005 606 18.7 54.3 1.0 965.3 
2006 606 18.8 57.1 1.0 1036.2 
 
Ratio of regional to national rate of unemployment 
Years 
2001 527 0.988 0.684 0.102 4.975 
2002 564 1.021 0.786 0.090 4.856 
2003 576 1.020 0.813 0.101 4.929 
2004 576 1.044 0.855 0.081 4.427 
2005 576 1.029 0.868 0.080 4.778 
2006 564 1.007 0.887 0.056 5.100 
 
Restructuring index 
Years 
2000-1999 576 0.076 0.079 0.002 0.708 
2001-2000 606 0.062 0.073 0.002 0.772 
2002-2001 606 0.055 0.064 0.003 0.598 
2003-2002 606 0.051 0.058 0.004 0.667 
2004-2003 606 0.042 0.044 0.002 0.913 
2005-2004 606 0.044 0.041 0.002 0.985 
 
 
Change in total employment between years 
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Years 
2000-1999 576 -0.057 0.050 -0.350 0.182 
2001-2000 606 -0.058 0.057 -0.385 0.140 
2002-2001 606 -0.060 0.057 -0.396 0.224 
2003-2002 606 -0.050 0.054 -0.304 0.100 
2004-2003 606 -0.040 0.055 -0.288 0.189 
2005-2004 606 -0.001 0.051 -0.333 0.190 
2006-2005 606 -0.003 0.048 -0.355 0.220 
Change in total employment between years-1 
Years 
1999-1998 467 -0.042 0.049 -0.474 0.489 
2000-1999 605 -0.057 0.049 -0.350 0.181 
2001-2000 606 -0.057 0.057 -0.385 0.140 
2002-2001 606 -0.061 0.057 -0.396 0.224 
2003-2002 606 -0.049 0.054 -0.304 0.100 
2004-2003 606 -0.039 0.055 -0.288 0.189 
2005-2004 606 -0.001 0.051 -0.333 0.190 
 
Change in total employment in neighboring regions 
Years 
2000-1999 577 -0.068 0.038 -0.195 0.054 
2001-2000 606 -0.073 0.044 -0.210 0.070 
2002-2001 606 -0.073 0.040 -0.396 0.090 
2003-2002 606 -0.064 0.039 -0.206 0.020 
2004-2003 606 -0.051 0.047 -0.231 0.111 
2005-2004 606 -0.008 0.044 -0.235 0.088 
2006-2005 606 -0.008 0.042 -0.355 0.139 
Table A.2  Descriptive statistics (oblast level, based on rayon level data set) 
 
Variable N. Obs Mean Std. Dev. Min Max 
 
Unemployment rate, standardized value 
Years 
2001 23 0.0371 0.0141 0.0068 0.0672 
2002 25 0.0369 0.0138 0.0056 0.0665 
2003 26 0.0357 0.0137 0.0044 0.0653 
2004 26 0.0355 0.0149 0.0043 0.0749 
2005 26 0.0319 0.0136 0.0038 0.0661 
2006 26 0.0270 0.0116 0.0035 0.0527 
 
Employment, thds. persons 
Years 
1998 21 561.2 340.6 93.0 1619.9 
1999 27 535.9 307.5 88.7 1553.0 
2000 27 506.4 295.7 83.8 1477.3 
2001 27 478.8 287.8 80.6 1410.4 
2002 27 451.8 277.9 77.5 1323.2 
2003 27 432.4 275.4 77.1 1287.2 
2004 27 418.0 274.0 75.8 1264.8 
2005 27 420.5 283.4 76.9 1267.9 
2006 27 422.2 292.1 77.1 1269.5 
 
Ratio of regional to national rate of unemployment 
Years 
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2001 23 0.975 0.371 0.178 1.768 
2002 25 0.997 0.373 0.151 1.798 
2003 26 0.993 0.379 0.121 1.814 
2004 26 1.014 0.425 0.122 2.140 
2005 26 0.997 0.426 0.119 2.067 
2006 26 0.965 0.413 0.124 1.882 
 
Restructuring index 
Years 
2000-1999 27 0.048 0.039 0.007 0.165 
2001-2000 27 0.037 0.022 0.009 0.085 
2002-2001 27 0.027 0.015 0.010 0.062 
2003-2002 27 0.031 0.019 0.013 0.111 
2004-2003 27 0.024 0.010 0.011 0.054 
2005-2004 27 0.027 0.009 0.010 0.058 
 
Change in total employment between years 
Years 
2000-1999 27 -0.0556 0.017 -0.100 -0.019 
2001-2000 27 -0.0558 0.024 -0.108 0.012 
2002-2001 27 -0.0579 0.025 -0.126 -0.001 
2003-2002 27 -0.0445 0.027 -0.098 0.012 
2004-2003 27 -0.0346 0.023 -0.081 0.021 
2005-2004 27 0.0034 0.027 -0.037 0.091 
2006-2005 27 0.0015 0.025 -0.047 0.073 
Change in total employment between years-1 
Years 
2000-1998 21 -0.039 0.021 -0.069 0.030 
2001-1999 27 -0.056 0.017 -0.100 -0.019 
2002-2000 27 -0.057 0.024 -0.108 0.012 
2003-2001 27 -0.058 0.025 -0.126 -0.001 
2004-2002 27 -0.044 0.027 -0.098 0.012 
2005-2003 27 -0.035 0.023 -0.081 0.021 
2006-2004 27 0.004 0.027 -0.037 0.091 
 
Change in total employment in neighboring regions 
Years 
2000-1999 27 -0.058 0.010 -0.092 -0.040 
2001-2000 27 -0.059 0.014 -0.091 -0.040 
2002-2001 27 -0.061 0.014 -0.092 -0.043 
2003-2002 27 -0.049 0.017 -0.087 -0.026 
2004-2003 27 -0.036 0.012 -0.061 -0.016 
2005-2004 27 0.002 0.010 -0.018 0.023 
2006-2005 27 -0.001 0.011 -0.020 0.017 
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Figure A. 1. Changes in unemployment rate 
Source: Derzhkomstat (Ukraine’s State Committee of Statistics). 
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Figure A. 2. 
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Figure A. 3. 
 
Figure A. 4. 
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Figure A. 5. 
 
Figure A. 6. 
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Figure A. 7. 
 
Figure A. 8. 
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Figure A. 9. 
 
Figure A. 10. 
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Figure A. 11. 
 
Figure A. 12. 
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Figure A. 13. 
 
Figure A. 14. 
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